Experimental Procedure
Materials. All amino acids and resins were purchased from Chem-Impex Int. Co. Other chemicals were obtained from Acros or Sigma-Aldrich.
Computational Modeling of C112Hcy mutation. Molecular dynamics simulations were performed using NAMD 2.6 using the CHARMM force field under periodic boundary conditions. A time step of 2 fs was used and 1 ns simulation were performed with triplicate.
Distances were sampled every 2 ps during equilibration to obtain an average and standard deviation.
Expressed Protein Ligation. The gene encoding azurin lacking its C-terminal 17 amino acids but with an intein and chitin binding domain at its C-terminus ("∆17-Azurin-intein-CBD") was constructed in the pTXB1 plasmid as previously described. For EPL, the cells were thawed and lysed by sonication in lysis buffer (25 mM HEPES, 250 mM NaCl, 1 mM EDTA, 1 mM PMSF, 0.1% Triton X100, 1 M urea) for a total work time of 6 min. The final lysate was centrifuged at 13, 500 × g for 30 min at 4 °C. The resulting supernatant was mixed with chitin beads (bed volume 40 mL, from New England Biolabs) pre-equilibrated with ligation buffer (25 mM HEPES, 250 mM NaCl, 1 mM EDTA), and stirred at 4 °C for 2 h.
The chitin resin was then poured into a column and the column headspace was purged with Ar.
The column was then washed with 5 column volumes of ligation buffer by cannulation under Ar pressure.
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Ligations were initiated by the addition of the 17-mer peptide (1.02 mM, 60 mg) and 2 equiv tris-(2-carboxyethyl)phosphine (TCEP) (3 mM, 30 mg) in 40 mL of degassed buffer 1 (35 mL) containing ~50 mM mercaptophenyl acetic acid (MPAA) (50 mM, 350 mg) to the column under Ar pressure via cannulation. The chitin resin was re-suspended in the column and the entire column was agitated gently at 4 ºC for 64 h.
After the above ligation procedure, the protein was eluted with 3 column volumes of the ligation buffer, concentrated, and refolded by rapidly diluting the protein in guanidine solution into buffer without guanidine. 2 Then the buffer was exchanged to 50 mM NH 4 OAc pH 5.1 using a Millipore Centricon Unit with 10,000 MWCO for further study.
The protein was titrated with slow addition of sub-equivalent amounts of Cu 2+ until the LMCT band at 618 nm stopped increasing, as monitored by UV-vis spectroscopy. The resulting protein was purified by anion exchange chromatography using a protocol reported previously. 2 The final purified holo protein was exchanged into 50 mM NH 4 OAc buffer for further study. and their extinction coefficients were calculated based on the absorption intensity and concentration of Cu(II).
UV-Vis and EPR
Electrochemical study. The reduction potential of each mutant was determined by cyclic voltammetry after verifying the WT azurin reduction potential using a CH Instruments 617A
potentiostat equipped with a picoamp booster and a Faraday cage. A pyrolytic graphite edge (PGE) electrode was polished, and 2-3 μL of protein solution was applied directly to the electrode following previously described methods.
